Using the technique described by Sulston & Horvitz (1977) , it is possible to observe a single specimen of Caenorhabditi.r elegan.r throughout its life cycle, without the use of anaesthetics, by high resolution Nomarski interference contrast microscopy. Thus, events can be followed in their natural succession and animals can be removed at any stage for electron microscopic examination. A laser microbeam system and genetic methods allow experimental manipulation of the organism.
In describing moulting, we shall be concerned to a great extent with the hypodermis, which both generates and underlies the cuticle. The structure of the hypodermis of C. elegan.r has been elucidated by White ( 1974) . It consists of four longitudinal ridges (ventral, dorsal and lateral) joined circumferentially by thin sheets of cytoplasm, and can be divided into two parts. The greater part comprises a single large syncytium which extends throughout most of the animal, and a series of smaller syncytia and individual cells in the head and the tail. In young larvae, the lesser part comprises two longitudinal rows of "seam" cells which form the median lateral hypodermal chords. Seam cells are rigorously defined by the special role which they play in cuticle secretion, as described below. At the L4 larval stage the seam cells of each side fuse together to form a continuous band; until this time most of them act also as hypodermal stem cells (Sulston & Horvitz, 1977) . The term "pharynx", which will be used in conformity with current C. elegans.
literature, is synonymous with "oesophagus".
MATERIALS, METHODS, NOMENCLATURE Caenorhabditis elegan.r (var Bristol, strain N2) was cultured as described by Brenner (1974) . For Nomarski microscopy, animals were mounted between * Permanent address: Molecular Biology Unit, Tata Institute of Fundamental Research, Bombay 400 005, India.
an agar slab and a cover slip as described by Sulston & Horvitz (1977) ; photography was by microflash. For electron microscopy, selected individuals were transferred into l glo osmium tetroxide in O.1M phosphate buffer at pH 7.4, and left for one hour at room temperature; subsequently, the procedure of Ward et al. (1975) was followed. For the demonstration of pharyngeal granules, the head was first fixed in 2 % glutaraldehyde for 2 hours (Wolff et al., in litt. ) .
A laser microbeam system developed by J. G. White was used to kill individual cells. It is based on a pulsed coumarin dye laser (Berns, 1972) and produces a focussed spot about 1.5 ,pm in diameter. Before surgery, nematodes were mounted on agar containing the anaesthetic 1-phenoxy-2-propanol (0.2%-0.4%). Methods for isolation and characterisation of mutants have been described by Brenner (1974) . E 1348 (lin-5 II) and E 1466 (lin-6 I) are sterile recessive mutants which are maintained as heterozygotes (Albertson, Horvitz, Sulston, White, unpubl.). The young L1 appears normal, possibly because sufficient wild type gene products for embryogenesis are inherited from the heterozygous mother. In E 1348, somatic cell division is almost completely blocked after hatching and germ cell division is abnormal after the L1, but DNA replication continues. The seam cells become large and polyploid, and gradually fuse with the large hypodermal syncytium, perhaps as a consequence of expressing the character which their anterior daughters possess in the wild type (Sulston & Horvitz, 1977) . In E 1466 there is little or no somatic DNA replication after hatching; cell division continues, however, and the seam cells and the other blast cells atrophy or die.
Ecdysis is defined as the moment at which the head of a larva breaks out of the old cuticle; lethargus is the period of inactivity preceding ecdysis; moult is used as a general term for the entire process. Moult, lethargus and ecdysis are named for the larval stage which they terminate: e.g. L4 ecdysis converts an L4 larva into an adult. RESULTS General. In common with other nematodes, C. elegan.r sheds its cuticle four times during development.
Each ecdysis is preceded by a period of lethargus, during which pumping and locomotion are suppressed; lethargus usually lasts for about 2 hours. The cuticles of certain stages are distinguished by bearing alae. On each side, the L1 larva has a small double ala, the adult has three small alae, and the dauer larva has a broad five-fold ala; the L2, L3 and L4 larvae have no alae. All moults have been observed repeatedly by Nomarski microscopy. Those of the normal life cycle appear qualitatively similar, and a single comprehensive description is given; the moults at entry to and exit from the dauer larva differ from the normal moults in certain respects and are treated separately. Hermaphrodites at selected stages in the L3, L4 and pre-dauer states have been examined by electron microscopy.
The normal moult. During the first part of the intermoult period, the hypodermal cytoplasm appears relatively smooth by Nomarski microscopy. Only a few
